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WHO WE ARE

> A world leader in High Efficiency Power Solutions
& Energy Conversion

> Qver 40 years of Solution experience

> We help customers save energy & money while

reducing their environmental impact
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SUMMARY = TOTAL SAVINGS TO DATE!

» 724,000 M WHR — This can power

> 72,400 homes for one year @ 10,000Kwhr per home

» 28.8 M liters of DIESEL Fuel — This can power

> 5,500 Telecom CDC sites for 1 year @ 2.4kw load

> $114 M USD — This can

> Feed, cloth and provide basic health needs for 190,000 families for
One (1) year. (ref Hope for Africa)

» 529,366 tons CO2 = 144,241 tons of Carbon credits.

Since introduction of HE Product line
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ENERGY EFFICIENCY,
WHERE EVERY DROP COUNTS!

EVERY DROP of BIODIESEL
EVERY PUFF of WIND
EVERY RAY of SUN
EVERY STORED KWhr

It is CRITICAL to have an “OPTIMISED”
OFF-GRID POWER SOLUTION!
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| Diesel Gen Set &
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Wind power

Energy from PV

1

Energy from Poor Grid

&

ViaWgerters |

Energy from Generator

Energy from Wind Turbine

Energy AC or DC

Excess Energy Stored
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GENSET ENERGY — HE Rectifier = 96.5%

SUN ENERGY — HE Solar Charger = 96.5%
WIND ENERGY — HE Wind Converter = 96.5%
GENSET ENERGY — Inverter = 96% EPC

STORED ENERGY — Inverter = 92% On Line

* Reference Eltek
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Best Research-Cell Efficiencies
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PV Efficiency (CELL) = 17%
PV Efficiency (MODULE) = 15.1%

Losses from PV to Solar Converter due to
temperature, soiling, wiring, shading, miss match.

Approx. Total losses =~ 25%
(Excludes Solar converter losses).

Relative
Efficiency (%) REC ess=Tigr1.5j esssPoor S
102%
100%
98%
96%
94%
92%
90%
88%
86%
84%
82%
80%

Important to correctly match
PV Modules to the Solar Converter to
maximise energy

0 100 200 300 400 500 600 700 8OO 900 1000

Irradiance (W/m2)

* Reference REC Solar.
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BEST SOLUTION for MEDIUM to LARGE j
OFF-GRID POWER! — MAINTENACE FREE
* Reference BAE & Hoppecke : s
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Temperature (deg C)

\‘ BEST SOLUTION for SMALL OFF-GRID POWER!! —
LONGEST LIFE — MOST ENERGY EFFICIENT

* Reference SAFT, ** Depending on SOC,
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OPERATORS CHALLENGES
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Alternative Energy — Telecom

MOTIVATION for introducing Alternative Energies

Energy cost — reduced OPEX & TCO

Improved network reliability

Off grid sites in rural areas
= [naccessible
= Energy source redundancy
= Vandalism
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ICEBERG SYNDROME - TCO - 24/7 GENSET

TRUE
TOTAL COST OF
OWNERSHIP

CAPEX $23KUSD

CAPEX includes,
goods, services, tax’s etc.

OPEX $105KUSD
(3year period)

OPEX includes,

Diesel, Genset maintenance,
replacement batteries, cooling
tech maintenance, and all other
periodic preventative
maintenance.
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ICEBERG SYNDROME - TCO - CDC

TRUE
TOTAL COST OF
OWNERSHIP

CAPEX $31KUSD

CAPEX includes,
goods, services, tax’s etc.

OPEX $63KUSD
(3year period)

OPEX includes,

Diesel, Genset maintenance,
replacement batteries, cooling
tech maintenance, and all other
periodic preventative
maintenance.
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ICEBERG SYNDROME - TCO - HYBRID SOLAR

TRUE
TOTAL COST OF
OWNERSHIP

CAPEX $42KUSD

CAPEX includes,
goods, services, tax’s etc.

OPEX $27KUSD
(3year period)

OPEX includes,

Diesel, Genset maintenance,
replacement batteries, cooling
tech maintenance, and all other
periodic preventative
maintenance.
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ICEBERG SYNDROME - TCO - HYBRID

$250,000.00 -

$200,000.00 -

$150,000.00 -

$100,000.00 -

$50,000.00 i'd

$0.00

E'lLl.ﬁ. | ol 1|

FUEL GENSET BATTERY TOTAL OPEX TOTAL CAPEX
MAINTENANCE MAINTENACE

GENSET - 3 Years B HYBRID - 3 Years

B GENSET -5 Years HYBRID - 5 Years
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IDENTIFY BEST TCO MODEL - ROI TOOL
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HOW TO REDUCE OPEX!

(

Reduce “On Time” of the generator
1. Energy Optimization Reduced diesel consumption
Reduced maintenance costs

&

2. Utilization of 96.5% efficient rectifiers
High Efficiency Converters 96.5% efficient solar chargers

3. Use Passive Cooling Reduce the dependency on ACU
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SOLAR CONVERTER TECHNOLOGIES

98-99% conversion Close to 100%
efficiency panel utilization

No MPPT(*)

No galvanic isolation
between panels and batteries
/telecom equipment

The battery clamps the
output of the panels
Converter efficiency 96%
Maximum 70-80% panel
utilization

"ELTEK
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DIRECT FEED CHARGE CONTROLLER
VS MPPT CONVERTER

> Charge controller

Connects the panels directly to the
batteries (and telecom equipment)

Disconnects the panels when the
battery voltage reaches a defined upper
limit

- Panel operating voltage between 23.5
and 28Vdc (47 and 56 Vdc on the
battery), depending of the battery state
of charge

Electrical performance cell temperature:25°C

240
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> MPPT converter
Dc/dc converter with controlled output

Continuous charging according to
programmable profile

MPPT algorithm finds the panel voltage
that generates maximum power

'\ \
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T
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ter operating area

Charge controller operating area
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PV HIGH VOLTS DC INPUT -
CONTROLLED DC OUTPUT

SOLAR CONVERTER
TELECOM STANDARD TECHNOLOGY

Greater than 96% efficiency!

Features
v Maximum Power Point Tracking

v Galvanic isolation

v Supported by current Smartpacks

Characteristics
Input voltage: 85 — 265 Vdc

- Typical feed from one string of 4 to 6 solar panels

Output power: 1500 W
Output voltage: 48 — 58 Vdc

Flatpack2 size
- 1U high
- 4 pos power shelf
- 400mm deep

"ELTEK
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TOTAL SITE CONTROL

Compac or Smart Pack 1 or Smart Pack 2
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CHARGE DISCHARGE CHARGE
CYCLIC - CDC




CDC SOLUTION

HE Rectifiers

. Al
: Gen-Set On/Off
1_‘—& ......... . BT

| ~ Gen-Set Off
Smart Pack Batteries

"ELTEK
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Generator Optimisation

CDC SOLUTION

By periodically running the load on batteries,
you can

power a larger load, thus the genset will be
more efficient per litre of diesel

Considerably reduce Opex cost due to
less frequent re-supply, maintenance,
repair and replacement

v Have less of an impact on the environment

"ELTEK
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HYBRID - SOLAR — WIND




- = solupiRBrgy m
source — = storage — =

L

Remote
monitoring

High Efficiency (HE 1

One controller for e DC

LOAD

Batteries Load

b= --'-- - a» a» (

Energy flow
= <) Control/monitor




BATTERY TECHNOLOGY
CYCLES & PSOC




Batteries

With a cyclic operation batteries plays a new and active role in the system.

Larger capacity is needed to maintain security backup time as a discharge is part
of a normal operation mode.

New battery technology is needed, technologies that allows hundreds or even
thousands of discharge cycles.

Useful battery technologies are i.e.
OPzV
OPzS
NiCd

Future battery technology CAPEX dependant for deployment.
Lithium
sodium—sulfur battery
VRB

J ELTEK
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TYPE

DN 40742

CAPFACITY AT 20°C

(Ah)

DIMENSIONS

(mm)

WEIGHT

. C10 DESIGMATION t Di £E? t%i-% t{ﬁéT L W TH o)
SMG 200 4 OPzV 200 200 172 150 106 103 206 406 17
SMG 250 5 OPzV 250 250 188 133 124 206 406 21
SMG 300 6 OPzV 300 300 225 159 145 206 406 24
SMG 350 5 OPzV 350 350 263 185 124 206 523 26
SMG 420 6 OPzV 420 420 315 222 145 206 523 32
SMG 490 7 OPzV 490 490 366 259 166 206 523 36
SMG 600 6 OPzV 600 600 450 312 145 206 698 45
SMG 800 8 OPzV 800 800 600 416 210 191 698 63
SMG 1000 | 10 OPzV 1000 1000 750 520 210 233 698 78
SMG 1200 12 OPzV 1200 1200 900 624 210 275 698 88
SMG 1500 | 12 OPzV 1500 1500 M6 744 210 275 848 104
SMG 2000 | 16 OPzV 2000 2000 1488 992 214 399 824 140
SMG 2500 | 20 OPzV 2500 2500 1860 1240 214 497 824 176
SMG 3000 | 24 OPzV 3000 3000 2232 1488 214 o76 824 205
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UNDERSTANDING C10 over C100 or C120

R Sl -
TYPE ; i C120 (kg

120 hrstuLES‘.'PE’ .EC B0696 21-22 | e - Length Width Height* +-
Shilads 265 265 2600 0.714 204 103 206 406 141
SMGES 30 330 3650 0.5 23,5 124 206 406 11
Shilads 400 400 4250 0.476 275 145 206 406 141
SWIG/S 460 460 3560 0.572 29.6 124 206 523 11
Shilads 570 570 4200 0.476 35.7 145 206 523 141
SMIGES GG 660 ‘ 43850 0,409 40 166 206 523 171
Shilafs 860 860 6200 0.322 51 145 206 B35 141
Shiads 1150 1150 7100 0.285 6 210 131 BI5 212
Shiads 1440 1440 BE00 0.228 o 210 233 B35 212
Shiads 1720 1720 10500 0,180 a8 20 275 BI5 212
Shiads 2000 2000 11700 0.170 AL 210 275 BB 212
Shiads 2600 2600 15700 0.128 164 22 397 524 e
' l[ 45 3300 3300 20000 0.102 2 212 457 524 474
"7 45 3300 3800 23500 0.086 235 22 576 524 474




IEC 61427 - PSOC

> The test starts with a fully charged battery and discharge down to
10% state of charge (SOC). Then 50 “winter cycles” with 30% charge
and 30% discharge are performed.

After charging passing the 50 cycles a recharge to 100% SOC has to
be done, followed by discharge to 25% depth of discharge (DOD)
alternates with 6-hour charging with 110h.

After 100 such “summer cycles” a C10h capacity test is performed.

This test sequence with 150 PV-cycles is repeated, until the actual
capacity is lower than 80% of nominal capacity.

The capacity test takes place at reference room temperature, while
the cycling takes place at 40°C to get an accelerating effect of the
test.

"ELTEK
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IEC 61427

> Endurance test for PV applications (PSOC operation).

PV TEST SEQUENCE IEC 61427

1.Fi
u
—
=
=
S
m
o
m
e
(=]
—
(]

discharge wi 25% 1y

6h charge with 2.40V

C > 0.8%C10

—_———

sequence of 150 cycles
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CYCLES over DOD

Number od cycles

G000 4

a000 +

4000 ¢

3000 T

2000 ¢

1000 T+

Num ber of cycles versus depth of discharge

1200 CYCLES at 80% DOD in
Stand by application

3390 Cycles at 20% DOD in
Cycles / Solar application

10

20 Gl A0 al 51 70 a0 a0 100 .
‘I\ ELTEK
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EFFECTS OF SHADING

DIRECT FEED OVER

MAXIMUM POWER POINT TRACKING
(MPPT)




PV PANELS BASICS

> 3 strings of 20 cells
* Vyppr ~30V
+ Pyppr ~225W

> One shaded cell
* Vyppr ~20V
+ Pyppr ~150W

LOSS of 1/3 to 2/3 of available energy
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60V

60V

VV¥

60V 59v
Available power 1 panel and 2 panels is series
500 \
450 -
~
7
400
e \
350 < \
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30V . g g 1 panel
o
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150 / / \\
100 / \
50 \
0
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AVAVAYA

60V

59v

Partly shaded vs unshaded string

500

450 \ -~ )
400 z A

350 Pad > \

Total available power will drop by 1/3 N

= = =1 partly shaded
\ =1 panel

30V
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PV terminal voltage [V]
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SOLMETRIC TESTER

i
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http://www.solmetric.com/pva600.html

Training Videos -Partl & 2

http://www.youtube.com/watch?v=LbJzX-x0Xzs

http://www.youtube.com/watch?v=DnitoEI9qdU
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http://www.solmetric.com/pva600.html
http://www.solmetric.com/pva600.html
http://www.youtube.com/watch?v=LbJzX-x0Xzs
http://www.youtube.com/watch?v=LbJzX-x0Xzs
http://www.youtube.com/watch?v=LbJzX-x0Xzs
http://www.youtube.com/watch?v=LbJzX-x0Xzs
http://www.youtube.com/watch?v=DnitoEI9qdU
http://www.youtube.com/watch?v=DnitoEI9qdU
http://www.youtube.com/watch?v=DnitoEI9qdU

roblem. On the surface
serve a current drop

damage to th® EVA, backsheet etc,

————ywhich-wilt tegml to warranty issues and

potentially safety to be compromised.
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SW & PERFOMANCE MONITORING
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SOFTWARE TOOLS

A) - Power monitoring

B) - Alarm monitoring




MULTI SITE MONITORING

A) - POWER MONITORING
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* Gabon Latitude and Longitud.
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logout

Qg e ¢° Total nr of sites: Sit MULTISITE

Statistics  KP| Sydle {&l0 1 3 1 Libreville 1 |

Site Statistics — s Energy Last 50 weeks =

Filter: =
Compare Sites Grid Generator
Search. |
R,
®
2 Battery Battery Solar °
- Wwind ®
Run time il il
[onme orevite 1 Last30.davs [ r—
600 |
500
2 Zoom
2400
= o
g 300
= Log
g 200 W Target
E Select time frame
100
o Last 30 days
0 . Las 3
28.08.2012 30.08.2012 01.09.2012 03.09.2012 05.09.2012 07.09.2012 09.09.2012 11.09.2012 13.09.2012 15.09.2012 17.09.2012 19.09.2012 21.09.2012 23.09.2012 25.09.2012 27.09.2( @ Last 20 months
Date -
- |Select group compare type:
Fuel consumption[l] Last 30 days O Liter ® Percentage | | @ Group Summary
5000 > - © Group Average

3
< 4000
o
£ 3000
2 Sl N ]
@ 2000 Log
§ B Maxlevel
T 1000
2

0

28.08.201230.08.201201.09.2012 03.09.201205.09.201207.09.201209.09.201211.09.2012 13.09.201215.09.2012 17.09.201219.09.201221.09.201223.09.201225.09.2012 27.09.2(
Date

Effi ylkwh/1] Last 30 days

Efficlency kwh/Liter
[=]

Effidency
0.5

"ELTEK

| ¥ always or




App - Applications

Total nr of sites:  Sites offline: Sites in alarm: Solar power yesterday: MULTISIT
17 1 42 wn ‘Welcome Lars Elstrem [Admin Role] | logout
24
Select data:
23
© solar energy
22 _ — @ Wind energy
-~ i ® Renewable energy
21 = @ Ren. energy in % of total
20 I
Zaom:
19 u B -
o
18 o u
L] - -
» i | m Select time frame:
= as! ours
» @ 18 @ Last30h
] © Last 30 days
r e . @ Last 30 weeks
L 14 ] -
= M - Select group compare type:
13 —
= =
&
g12 Gamba 2 (1/1)  Remove
& [ ] -/ [REEI Remove
&, /]
10 Ml
= @8
3 —
8
7
6
a
3 | I
2
: i I I I I
o
28.08.2012 30.08.2012 01.09.2012 03.09.2012 05.09.2012 07.09.2012 09.09.2012 11.09.2012 13.09.2012 15.09.2012 17.09.2012 19.09.2012 21.09.2012 23.09.2012 25.09.2012 27.09.201
Date
alwayson a

"ELTEK

alwayson




\# Gabon Latitude and Longitude... | ) Citrix XenApp - Applications

ompare

i Libreville 2

Total nr of sites: Sites offline:

16 1

Sites in alarm: Solar power yesterday:

29 kwh

Welcome Lars Elstrem [Admin Role] |

MULTISITE

logout

Hybrid Generator Compare

Gt 30 dars

2 -
g4CIﬂ
= .
S .
g [ ) .
3
Za00 / / \
2 —— — e g e g —
& . Libreville aera (2/2) Remaxe
E , . Libreville 1 (1/1)  Remove
E . \
E ' — e e e

28.08.2012 01.09.2012 05.09.2012 09.09.2012 13.09.2012 17.09.2012 21.09.2012 25.09.2012

30.08.2012 03.09.2012 07.09.2012 11.09.2012 15.09.2012 19.09.2012 23.09.2012 27.09.21
Date

nsumption

© liter @ Percentage

Libreville aera (2/2) Remove

Fuel consurmption Liter
[=]

o5 Libreville 1 (1/1)  Remove
4 Remove
-1

28.08.2012 01.09.2012 05.09.2012 09.09.2012 13.09.2012 17.09.2012 21.09.2012 25.09.2012
30.08.2012 03.09.2012 07.09.2012 11.09.2012 15.09.2012 19.09.2012 23.09.2012 27.09.21
Date

3

:,3\ 0,5

£

=

¥ o

-5 ; :

e Libreville aera (2/2) Remove
B Libreville 1 (1/1)  Femove

Rect. capacity

Select time frame:

© Last 30 days
. Last 30 weeks

@ Last 30 months

Select group compare type

always or

o

SKIP

"ELTEK

alwaysor




Run time

600

1%
[=]
[=]

B
(=]
(=]

Run time Minute
[ W
[=] [=]
[=] (=]

-
[=]
[=]

[=]

Fuel consumption - generator runtime —

efficiency (*)

P N —

i Libreville 1 ‘st ENVEVE

28.08.201230.08.2012 01.09.201203.09.2012 05.09.201207.09.2012 09.09.2012 11.09.2012 13.09.2012 15.09.2012 17.09.2012 19.09.201221.09.2012 23.09.2012 25.09.2012 27.09.2(

4000

3000

2000

1000

Fuel consumption Liter

o

L
&
=
<
> a
g
g
[IT]

Date

==

Last 30 days

© Liter ‘Pumﬂaga

28.08.2012320.08.201201.09.201203.09.201205.09.201207.09.201209.09.201211.09.201213.09.201215.09.201217.09.201219.09.201221.09.201223.09.201225.09.2012 27.09.2(

Date

Log

® Maxlevel

° Last 30 days
. Last 30 weeks
. Last 20 months

Last 30 days

Effidiency

|

t group compare type

Group summary

° Group Aver:

"ELTEK

always or




SITE MONITORING — SNMP

B) — ALARM MONITORING




=5 Remote Instruments Management Console - [Discovered Objects]

5% File Edit View Insert Manage Tools Config Window Help -5 X
#lu|8|[@ 2l mlo[]]0] <[] mla]] B Er—
Vi T : ? R e 7 L & A
= &) Root Subnet. e 3 AR e " 6\ =
- Lj Discovered Objects < o - i Fa e N O 6
¢ Ba-Dinh u | T f N ARGk . o
bt ’ BA DINH DISTRICT £ Y NI = . e
& Hoan-Kiem e £ 3 3 / ¥ i -1 ] ;i e - |
- (5 Malaysia gl - s g B g ‘k"" y 4 : —
+- ™ Singapore 3 3 ¥ ; . I Lot R e g Yo - -
7 : T 3 iy " e 8 - el
» J !‘} - , F '_~, % ". 2 ; :'. —
. - Ba-Dinh [=H Y - - Pmam L=
o e N ETE i,
> g SO . i § 8 ] 2 )
; i g | G W PR St § o, St matat |
o e\ pinET. VS
My . = » = / p -.“ g - charrKlem " lu‘;#k
oo B i & P i o ; i irogg ez
i e | O Coall o il AN oM 8 i
" Mo L A o -~ 8 P g‘; - ¥ _', ‘
; "'”\_(n' l;mi i / =, S ¥ ;; ' % '._Y‘
L f ' T & : T " i 2 g B 3
= T {vona Dofiay £ / W J e e HOANKIEM  [Emusipe o
e N e DISTRICT - ,
o | | & Ay ' F B ot .
' 2 - ¥ . e T X E it 3 T G
Map | Mib ‘Trend ] Event l Menu ‘ < - > " = >

= (Normal
Major
Info
Info
Normal

Info
Info
Normal

86/30/20806
86/38/2006
06/308/2006
06/368/2006
86/386/20086
06/306/2006
06/30/2006
86/30/20086
06/30/2006

16:83:31
16:03:31
16:03:36
16:04:15
16:064:16
16:04:55
16:05:28
16:85:28

CatalystXL

Router
This PC
Ba-Dinh
Ba-Dinh
Ba-Dinh
Hoan-Kiem
Ba-Dinh
Ba-Dinh
Dong-Da

Custom 2 Custom 3

Status

Test Passed (ifOperStatus.1=up)

‘U1: no such name error' error for Status Uariable request

Object
Object
Device
Object
Object
Device
Object
Custom 4

Changed by Administrator at 172.17.168.65: Ba-Dinh, Device, r¢
Added by Administrator at 172.17.168.65: Ba-Dinh, Device, rec
Responding to Poll

Changed by Administrator at 172.17.168.65: Hoan-Kiem, Device,
Added by Administrator at 172.17.168.65: Ba-Dinh, Device, rec
Responding to Poll

Changed by Administrator at 172.17.168.65: Dong-Da, Device, rﬂ

Custom 5 Custom 8 Custom 7 Custom 8

localhost Administrator Supervisor




[
O [

assword protected

Double-click on a network
icon to launch

=5 Remote Instruments Management Console - [Discovered Objects]
3L Fle Edit View Insert Manage Tools Config Window Help

aunch by double-clicking on a network icon

3 Ty rop—— = p—

nten s v 3o oy T Bamn_ ot g[S by £ s e, 91

| |~_3,||'§§|§| [£11:1] 2] 2] == m| ] | [iiHeathMeters
[= & Rootsubnet | fo < :

oot Subnet:
= &Y Discovered Objects
¢ Ba-Dinh
© Dong-Da
@ Hoan-Kiem
# (3 Malaysia
+ (3 singapore

BA DINH DISTRICT

curcie o HOAN KIEM] |
DISTRICT-d >

E i - oy e 3 o
Map [Mb | Trend | Evert | Menu - i - . 7 -

6/30/20086 |16 : 62 Router Te (i -1=up
Major 86/38/2086 This_PC ‘U1: no such name error' er v Status Uariable request

Info 086/308/2006 Object Changed by Administrator at 172.17.168.65: Ba-Dinh, Device, rg

Info 086/30/2006 i Object Added by Administrator at 172.17.168.65: Ba-Dinh, Device, rec
Normal 06/38/2006 4216 i Device Responding to Poll

Info 86/308/2006 Hoan-Kiem Object Changed by Administrator at 172.17.168.65: Hoan-Kiem, Device,
Info 06/30/2006 |16:05: Ba-Dinh Added by Administrator at 172.17.168.65: Ba-Dinh, Device, rec
No 86/38/2086 5 Ba-Dinh ice Responding to P

Custom §

Info 06/30/2006 Dong-Da ject Changed by Administrator at 172.17.168.65: Dong-Da, Deuice, rdig|
I

® ELTEK

¥ alwayso



Alarms such as
Battery Low/High Voltage, Breaker Open
AC Mains, Rectifier etc.

Time-stamped Event Log

Sophisticated Alarm Management
Eliminate duplicate alarms
Correlate alarm (auto-acknowledgement)
Notification via email or audio

SMS Notification (optional)
Requires a GSM Terminal
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SUMMARY - HYBRIDS / CDC / ECB

» 96,5% Converter Efficiency

» Fully integrated Single Controller
» Reduced Service Requirements

» Remote Monitoring & Control

» Diesel reduction up to 80%

» Total OPEX Reduction up to 75%

» Reduced CO2 emissions >78%

» 20% to 30% more

» Converter Energy = MPPT

» EXTRA PV Energy 10%+ at low

irradiation MIN.

» Local Service and support
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